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Abstract

Background/Aim: Spontaneous abortion remains a common complication of early pregnancy, and
biomarkers reflecting placental function may improve risk assessment after fetal cardiac activity has been
confirmed. This study aimed to evaluate the predictive value of first-trimester serum kisspeptin-10 levels for
spontaneous abortion in pregnancies with confirmed fetal cardiac activity.

Methods: This prospective observational study included singleton pregnancies between 7 and 12 weeks of
gestation with documented fetal cardiac activity. Serum kisspeptin-10 concentrations were measured using
an enzyme-linked immunosorbent assay. Pregnancies resulting in spontaneous abortion before 20 weeks
were compared with randomly selected controls whose pregnancies progressed beyond 20 weeks. Univariate
and multivariate logistic regression analyses were performed to identify independent predictors of
spontaneous abortion.

Results: Among 463 eligible pregnancies, 30 resulted in spontaneous abortion, and 60 controls were selected
from pregnancies progressing beyond 20 weeks. Mean serum Kisspeptin-10 levels were significantly lower
in the spontaneous abortion group than in controls (0.73 (0.67) ng/mL vs. 1.92 (2.78) ng/mL, P = 0.001).
Multivariate analysis demonstrated that lower serum kisspeptin-10 levels (P = 0.030) and higher body mass
index (P = 0.004) were independently associated with spontaneous abortion.

Conclusion: Lower first-trimester serum kisspeptin-10 levels are associated with an increased risk of
spontaneous abortion in pregnancies with confirmed fetal cardiac activity. Kisspeptin-10 may serve as a
supplementary biomarker for early pregnancy risk stratification.
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Introduction

Spontaneous abortion is the most common complication
of early pregnancy and affects approximately 10-15% of
clinically recognized gestations. Despite improvements in
antenatal care and diagnostic modalities, most pregnancy losses
occur during the first trimester, often without an identifiable cause
[1, 2]. Importantly, even in pregnancies with confirmed fetal
cardiac activity, the risk of subsequent pregnancy loss remains
clinically significant and poses challenges in patient counseling
and management [2, 3].

Current strategies for predicting early pregnancy loss rely
primarily on ultrasonographic findings and biochemical markers
such as serum B-human chorionic gonadotropin (B-hCG) and
progesterone levels. However, once fetal viability has been
established, the predictive performance of these markers is limited
because they primarily reflect embryonic development rather than
placental function [4]. Consequently, there is increasing interest
in identifying biomarkers that reflect early placentation and
trophoblastic activity, which play a central role in pregnancy
maintenance.

Kisspeptins are a family of peptides encoded by the
KISS1 gene and are well recognized for their role in regulating the
hypothalamic-pituitary-gonadal axis [5-7]. Beyond their central
effects, Kkisspeptins are highly expressed in the placenta,
particularly in trophoblastic tissue during pregnancy [8]. Placental
trophoblasts represent the primary source of circulating
kisspeptins in pregnant women, with serum concentrations rising
progressively throughout gestation and declining rapidly
following delivery [8, 9].

Experimental data indicate that kisspeptins regulate
trophoblast invasion, angiogenesis, and implantation through
autocrine and paracrine mechanisms [10, 11]. By limiting
excessive trophoblastic invasion, kisspeptins contribute to
controlled placental development and stability of the maternal-
fetal interface. Dysregulation of these processes has been
implicated in adverse pregnancy outcomes, including spontaneous
abortion, preeclampsia, and fetal growth restriction [8].

Clinical studies evaluating circulating kisspeptin levels
in early pregnancy have suggested an association between reduced
Kisspeptin concentrations and adverse pregnancy outcomes.
Lower plasma or serum kisspeptin levels have been reported in
women presenting with threatened miscarriage and in those who
subsequently experienced early pregnancy loss [12, 13]. However,
existing studies are heterogeneous with respect to study design,
gestational age at sampling, and inclusion criteria. Importantly,
many studies have included pregnancies without confirmed fetal
cardiac activity, limiting their applicability to clinically viable
pregnancies.

Therefore, the predictive value of serum kisspeptin-10
levels in pregnancies with documented fetal cardiac activity
remains insufficiently defined. The present study aimed to
evaluate whether first-trimester serum kisspeptin-10 levels are
associated with spontaneous abortion in singleton pregnancies
between 7 and 12 weeks of gestation with confirmed fetal cardiac
activity and to assess the independent predictive value of
kisspeptin-10 alongside established clinical factors.
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Materials and methods

Study Design and Population

This prospective observational cohort study with a nested
case-control analysis was conducted at the Department of
Obstetrics and Gynecology, Bursa Yiiksek Ihtisas Training and
Research Hospital, between June 2016 and September 2016. The
study was approved by the Ethics Committee of Bursa Ylksek
Ihtisas Training and Research Hospital, Health Sciences
University (Approval No. 2011-KAEK-25 2016/12-01; June 22,
2016). The study was conducted and reported in accordance with
the STROBE guidelines.

Singleton pregnancies between 7 and 12 weeks of
gestation with documented fetal cardiac activity on
ultrasonography were eligible for inclusion.

Exclusion criteria included multiple pregnancy, known
fetal chromosomal or structural abnormalities at enrollment,
ectopic or molar pregnancy, chronic systemic disease requiring
medical treatment, and use of hormonal medication during early
pregnancy.

Study Groups

A total of 463 eligible pregnant women were enrolled.
Pregnancies resulting in spontaneous abortion before 20 weeks of
gestation constituted the study group. A control group was
randomly selected from pregnancies that progressed beyond 20
weeks without complications. The final analysis included 30
pregnancies in the spontaneous abortion group and 60 pregnancies
in the control group.

Data Collection

Maternal age, obstetric history, body mass index (BMI),
gestational age at blood sampling, and pregnancy outcomes were
recorded prospectively. All participants underwent standardized
ultrasonographic evaluation confirming fetal cardiac activity at
enroliment.

Measurement of Serum Kisspeptin-10

Venous blood samples were obtained at enrollment.
Serum samples were separated and stored in accordance with the
manufacturer's instructions. Serum kisspeptin-10 concentrations
were measured using a commercial human kisspeptin-10 enzyme-
linked immunosorbent assay kit. Measurements were performed
using a microplate washer and reader system, and results were
expressed in ng/mL.

Statistical Analysis

Statistical analyses were performed using SPSS 15.0 for
Windows (SPSS Inc., Chicago, IL, USA). Continuous variables
were expressed as mean (standard deviation) or median (range),
as appropriate, and categorical variables as frequencies and
percentages. Normality was assessed before selection of the
statistical test. Normally distributed continuous variables were
compared using Student’s t-test, whereas non-normally
distributed variables were compared using the Mann—Whitney U
test. Categorical variables were compared using the chi-square
test. Univariate logistic regression analysis was used to identify
potential predictors of spontaneous abortion. Variables with P <
0.10 in univariate analysis were included in multivariate logistic
regression models. P < 0.05 was considered statistically
significant.

o

Page |20f4



_JSurg Med. 2026;10(10):¢8503,

Serum Kisspeptin-10 in Early Pregnancy Loss

* JOSAM ¢

Results

Of the 463 enrolled pregnancies, 30 resulted in
spontaneous abortion before 20 weeks and were included in the
study group, while 60 ongoing pregnancies served as controls.

Baseline demographic and clinical characteristics are
presented in Table 1. There were no significant differences
between the groups in maternal age, gestational age at sampling,
gravidity, parity, or smoking status (P = 0.480, P = 0.620, P =
0.710, P = 0.830, and P = 0.690, respectively). However, body
mass index was significantly higher in the spontaneous abortion
group (P =0.004).

Table 1. Baseline Demographic and Clinical Characteristics of the Study Population

Variable Spontaneous = Control P-value
Abortion Group
(n=30) (n=60)
Maternal age (years) 28.6 (5.1) 27.9 (4.8) 0.480
Gestational age at sampling (weeks) = 9.4 (1.6) 9.6 (1.5) 0.620
Body mass index (kg/m2) 28.3(3.9) 24.9 (3.6) 0.004
Gravidity 2 (1-4) 2 (1-5) 0.710
Parity 1(0-3) 1(0-3) 0.830
Smoking status, n (%) 6 (20.0%) 10 (16.7%) @ 0.690

Data are presented as mean (standard deviation) or median (range), as appropriate. Group comparisons were
performed using Student's t-test or the Mann-Whitney U test for continuous variables and the chi-square test
for categorical variables. Abbreviations: BMI: body mass index, SD: standard deviation. *P < 0.05 was
considered statistically significant.

Serum Kisspeptin-10 levels were significantly lower in
pregnancies that resulted in spontaneous abortion than in ongoing
pregnancies (P = 0.001) (Table 2).

In univariate logistic regression analysis, higher body
mass index and lower serum Kisspeptin-10 levels were identified
as significant predictors of spontaneous abortion (Table 3). In the
multivariate model, both variables remained independently
associated with spontaneous abortion (Table 4).

Table 2. Serum Kisspeptin-10 Levels According to Pregnancy Outcome

Parameter Spontaneous = Control P-value
Abortion Group
(n=30) (n =60)

Serum kisspeptin-10 (ng/mL) = 0.73 (0.67) 1.92 (2.78) = 0.001

Serum kisspeptin-10 concentrations were measured between 7 and 12 weeks of gestation using an enzyme-
linked immunosorbent assay. Comparisons were performed using the Mann-Whitney U test. *P < 0.05 was
considered statistically significant.

Table 3. Univariate Logistic Regression Analysis for Predictors of Spontaneous Abortion

Variable OR | 95%ClI P-value
Maternal age (per year) 1.03  0.95-1.11 @ 0.460
Gestational age (per week) 092 0.74-1.14 = 0.440
Body mass index (per kg/m2) 1.18 1.05-1.33 = 0.004
Serum kisspeptin-10 (per ng/mL) | 0.54 | 0.31-0.94 = 0.030

Univariate logistic regression analysis was performed to evaluate potential predictors of spontaneous abortion.
Abbreviations: OR: odds ratio, CI: confidence interval. *P < 0.05 was considered statistically significant.

Table 4. Multivariate Logistic Regression Analysis of Independent Predictors of
Spontaneous Abortion

Variable Adjusted OR | 95% ClI P-value
Body mass index (per kg/m2) 1.21 1.06-1.38 = 0.004
Serum kisspeptin-10 (per ng/mL) | 0.57 0.33-0.98 = 0.030

Multivariate logistic regression analysis adjusted for maternal age and gestational age at blood sampling.
Abbreviations: OR: odds ratio, Cl: confidence interval. *P < 0.05 was considered statistically significant.

Discussion

The present study demonstrates that reduced first-
trimester serum kisspeptin-10 levels are associated with
subsequent spontaneous abortion in pregnancies with confirmed
fetal cardiac activity. By focusing specifically on clinically viable
pregnancies, these findings provide evidence that biomarkers
reflecting placental function may offer additional prognostic value
beyond conventional embryonic markers.

Early pregnancy maintenance depends on tightly
regulated trophoblastic invasion and placental development.
Kisspeptins, primarily produced by placental trophoblasts, are

paracrine signaling pathways [14]. While B-hCG and progesterone
measurements have limited predictive value after fetal cardiac
activity is established, placental biomarkers such as kisspeptin
offer a biologically plausible alternative [15].

The placenta represents the principal source of
circulating Kisspeptins during pregnancy [12, 16, 17].
Experimental studies have shown that kisspeptin signaling limits
excessive trophoblast invasion while supporting angiogenesis and
implantation. Therefore, reduced circulating kisspeptin levels may
reflect impaired placentation and instability at the maternal-fetal
interface, which are key mechanisms underlying early pregnancy
loss. Previous clinical studies have consistently reported lower
circulating kisspeptin levels in women with threatened
miscarriage or early pregnancy loss [12, 18-20]. However, many
of these studies included heterogeneous populations without
confirmed fetal cardiac activity, limiting their clinical
applicability. By restricting the study population to pregnancies
with documented fetal viability, the present study addresses a
more specific and clinically relevant scenario in which traditional
biomarkers such as B-hCG and progesterone are less informative.
In this context, kisspeptin may serve as a surrogate marker of
placental integrity rather than embryonic development.

An additional important finding of this study is the
independent association between increased maternal body mass
index and spontaneous abortion. Maternal adiposity is associated
with chronic low-grade inflammation, altered adipokine secretion,
and metabolic dysregulation, all of which may adversely affect
placental development and function. These pathways may
influence trophoblastic activity and potentially modulate placental
peptide secretion, including kisspeptin. This interaction suggests
a biologically plausible link between obesity and impaired
placental signaling, further contributing to pregnancy loss risk
[21].

The findings of this study support the concept that
placental biomarkers can enhance early pregnancy risk
stratification. Unlike traditional markers that primarily reflect
embryonic viability, kisspeptin appears to provide insight into
placental function, which plays a central role in pregnancy
maintenance. Integration of such biomarkers into clinical
assessment may improve individualized counseling and
monitoring strategies in early pregnancy.

Several limitations should be considered. The number of
spontaneous abortion cases was relatively limited, and serum
kisspeptin-10 levels were assessed at a single time point.
Longitudinal measurements could provide a more comprehensive
understanding of dynamic changes in placental function. In
addition, correlation with placental histopathology was not
available. Future studies with larger cohorts and serial
measurements are needed to establish clinically applicable
thresholds and to further elucidate the mechanistic role of
kisspeptin in early pregnancy.

Conclusion

Lower first-trimester serum kisspeptin-10 levels were
associated with an increased risk of spontaneous abortion in
pregnancies with confirmed fetal cardiac activity. Serum
kisspeptin-10 may serve as a supplementary biomarker for early
pregnancy risk stratification; however, larger prospective studies
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are needed to establish clinically applicable thresholds and
validate its predictive performance.
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